) blood pressure. Significant ECG changes were found in 10% of the subjects, indicating cardiovascular changes in these young women. The higher the FT4 and TSH concentrations, the more frequently were observed changes in the ECG 008). A significant relationship between diastolic blood pressure and the age at onset of menarche (P = 0.009-0.017) 
INTRODUCTION
In many of the world's developed countries, the number of overweight and obese young people is increasing (Ogden et al., 2006) . Observations show that 1.1 billion adults are overweight (312 million of them are obese) and 155 million children are overweight or obese (Hossain et al., 2007) . Approximately 18 million of the people in the world suffering from diabetes and hypertension die each year from cardiovascular diseases (Hossain et al., 2007) . Prospective studies (19) have proven that overweight, obesity and increased mortality are strongly linked. All-cause mortality is lower when body mass index (BMI) is 20.0-24.9 (De Gonzalez et al., 2010) .
The term 'metabolic syndrome' was first used in 1988 (Reaven, 1988) . It combines cardiovascular risk factors and diabetes. Since then, the concept of metabolic syndrome has been updated, its etiological factors are being investigated, and the possible pathogenic mechanisms and guidelines are being developed. The main risk factor for metabolic syndrome is overweight and obesity (particularly abdominal), which are the main criteria of metabolic syndrome in the classification developed by the International Diabetes Federation in 2005 (Alberti et al., 2005) .
Metabolic syndrome is diagnosed more frequently in obese adults (50% of cases) (Weiss et al., 2004) . The place where the fat or "ectopic" fat accumulates is important. The pathophysiological condition called "adiposopathy" (Bays, 2009 ) is characterised by adipocyte hypertrophy, increased size of adipose tissue and accumulation of ectopic fat (visceral fat). This contributes to the development of cardiovascular diseases and type 2 diabetes mellitus, as well as to a rise in systolic and diastolic arterial blood pressure. Hypertension is the main risk factor for cardiovascular disease (Ferrannini et al., 2008; Wilson et al., 2008) .
The pathological mechanism of metabolic syndrome is still not clear. Metabolic syndrome combines the main risk factors for cardiovascular diseases and type 2 diabetes mellitus -central adiposity, insulin resistance, glucose intolerance, dyslipidemia and hypertension. Fat is considered an endocrine organ, which promotes hormonal and bioactive substance function. One of these bioactive substances is an adipokine, whose role in the pathogenesis of metabolic syndrome is very high (Kadowaki et al., 2006; Hopkins et al., 2007; Rahmouni et al., 2008) . Hypertension is a worldwide health problem and the basic symptom of metabolic syndrome (Grundy et al., 2005) . There are only a few studies in the literature which have examined the risk factors for a rise in arterial blood pressure caused by BMI, waist circumference and other risk factors of metabolic syndrome in young persons 18 to 25 years of age (Must et al., 1992; Lawlor et al., 2006) . This prompted us to study visceral obesity, hypertension and glucose intolerance in young people, with the goal of adding knowledge on means of prevention of metabolic syndrome (Ekelund et al., 2009 ).
MATERIALS AND METHODS
Between 2007 and 2009, in the study we included 105 female students, aged 18-25, from the Red Cross Medical College. We used 15 variables in data processing, and took into account student permanent residence in one of the four regions of Latvia. We calculated their BMI, abdominal circumference, lung vital capacity (ml), thyroid changes by ultrasound (USG) (27 students) and ECG (79 students). In addition, we measured their waist and chest circumferences, and systolic and diastolic blood pressure in both arms. We determined the concentration of glucose, adiponectin, thyroid stimulating hormone (TSH) and free thyroxine (FT4) in blood. Statistical analysis of the data was performed using the SPSS 15.01 package software. To determine significant relationships we used the Pearson's, Spearman's Rho and Kendall tau-b correlation coefficients.
RESULTS
The average systolic blood pressure (SBP) was normal (113.54 ± 1.26 mmHg) with a tendency to increase with BMI and waist circumference (Table 1) . SBP was higher in students with II degree of obesity (134.67 ± 12.39 mmHg). SBP was related not only to BMI (P = 0.002-0.0012), but also with waist circumference (P = 0.002-0.021) (Fig. 1.1 and 1.2) . Diastolic blood pressure (DBP) on average was normal (73.57 ± 1.1 mmHg) (see Table 1 ).
In the group with II degree of obesity, DBP significantly differed (93.67 ± 16.05 mmHg) in three students from the others. A significant correlation was observed between DBP and BMI level (P = 0.007), waist circumference (P = 0.009) (Fig. 2.1 and 2 .2) and hip circumference (P = 0.008) (Fig.  2. 3). A significant correlation was also observed between DBP and age at onset of menarche. DBP was higher (P = 0.009-0.017) when menarche began at a younger age ( Fig.  2 
.4).
A significant relationship was observed between lung vital capacity and the level of BMI (P = 0.013-0.032) ( Fig. 3 .1) and waist circumference (P = 0.016-0.031) ( Fig. 3 .2).
ECG changes were found in 33% of cases (26 of 79 students). 10% of cases had non-specific ST-segment and Twave changes. These ECG changes were associated with increased waist circumference (P = 0.016-0.017) but not with BMI ( Fig. 4 .1).
Glucose, adiponectin, TSH (thyroid stimulating hormone) and free thyroxine (FT4) concentrations are shown in Table  2 . Blood glucose levels were normal, with a mean value 4.57 ± 0.05 mmol/L (see Table 2 ). With increasing BMI (P = 0.031) and waist circumference (P = 0.045), the concentration of blood glucose also increased ( Adiponectin was determined in 38 students, and on average, was within the normal range with a mean value 29.45 ± 1.29 mg/ml. There is significant increase in adiponectin with increase of SBP and DBP. The correlation was stronger with DBP (P = 0.002-0.003), but less with SBP (P = 0.007-0.048) (see Fig. 6 .1 and 6.2).
Ultrasonography detected thyroid nodules in three of the 27 students examined. These students were from the Kurzeme and Vidzeme region ( Table 1 ). The average TSH and free thyroxine levels were within the normal range (Table 2) . With increase in thyroxine concentration, ECG ST-segment changes were rarely observed (Fig. 7.1 and 7 .2). Lung vital capacity increased with a decrease of free thyroxine concentration (P = 0.0001) (Fig. 7.3 ).
DISCUSSION
The key feature of the metabolic syndrome is obesity, which is evaluated by BMI, waist circumference (abdominal obesity) (Bruce et al., 2009; De Gonzalez et al., 2010) . Obesity contributes to insulin resistance in tissues, dyslipidemia, glucose intolerance, and to adipocitokin secretion, and hypertension (Chiarelli et al., 2008; Steinberger et al., 2009) . Hypertension and glucose intolerance are major factors for cardiovascular diseases and diabetes mellitus, which have significant roles in the pathogenesis of the metabolic syndrome (Després et al., 2008) .
Systolic and diastolic blood pressure. In our study the average arterial pressure (SBP and DBP) was normal. A rise in SBP and DBP was closely associated with increase in BMI and waist circumference. SBP changes were mainly related with BMI level and waist circumference, while DBP was also related with other factors, such as hip circumference. This indicates that gender and the endocrine system may have an effect on the DBP changes in young women (Veldhuis et al., 2005) . Increase in BMI in school-age boys was associated with a significant increase in DBP (Ligere et al., 2001; 2002; Madrevica et al., 2002) . As demonstrated in our previous study, an increase in BMI and the waist circumference in school-age girls was observed together with a rise in SBP (Ligere et al., 2001) . This suggests that different factors cause changes in DBP and that these factors should be closely examined. In our study, DBP changed in students who had their first menarche prematurely. An earlier first menarche was associated with a higher DBP. There are almost no research articles that describe this association in the literature. It is mentioned in the literature that Spanish girls with premature adrenarche and insulin resistance are lean (Ibáñez et al., 2000) . In our study, arterial pressure was above normal in three students with the II degree of obesity and 106.7 cm waist circumference. SBP, unlike DBP, does not change depending on hip circumference and the age at onset of menarche. This indicates a role of the endocrine system and genetic factors in the overall pathogenesis of the metabolic syndrome.
Vital capacity.
As our studies show, vital capacity significantly increases with increased BMI and waist circumference. It should be mentioned that three students with the II degree of obesity and increased waist circumference (106.7 Systolic arterial tension Fig. 1 . Relationship between systolic arterial tension in the right arm (mmHg) and BMI (1) and waist circumference (2). Fig. 2 . Relationship between diastolic arterial tension in the right arm (mmHg) and BMI (1), waist circumference (2), hip circumference (3), and onset of menarche (4).
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cm) had lower vital capacity than three students with the I degree of obesity and increased waist circumference (96 cm). The first three students might be at risk for future breathing and cardiovascular problems.
Glucose tolerance disorders.
Glucose intolerance is one of the major components of metabolic syndrome, which is associated with insulin resistance, diabetes mellitus and cardiovascular diseases (Kaplan et al., 1989; De Fronzo et al., 1991) . Large-scale studies have show that glucose metabolic disorders, regardless of metabolic syndrome, increase carcinogenic risk in women more than in men (Stocks et al., 2009) . In our study, glucose concentration in blood was within the normal range and was correlated with BMI and waist circumference. Thus, the study shows that young women 18 to 25 years of age with overweight and I and II degree of obesity fit in the large scheme of symptoms of metabolic syndrome and that they may be in a risk group for serious health problems in the future.
ECG changes. Significant ECG changes (ST segment)
were found in 8 of 79 students. Increased waist circumference was associated with ECG changes. This indicates that visceral obesity is closely correlates with cardiovascular changes in young women. Visceral obesity and insulin resistance are the main risk factors for metabolic syndrome (Grundy et al., 2005) . Localisation of ectopic fat promotes secretion of adipokines (also adiponectin) causing chronic inflammation and endothelial dysfunction (Steinberger et al., 2009; Potenza et al., 2009 ) and facilitates the manifestation of cardiovascular diseases.
Adiponectin. Adiponectin concentration correlated with arterial pressure and pulse frequency, which can be explained by a compensatory mechanism of the cardiovascular system. The increase in adiponectin concentration could be related to the subject age (Kizer et al., 2011; Nishimura et al., 2009) . There are studies in the literature showing that adiponectin has an additional role in the normalisation of blood pressure in young people (Lambert et al., 2009) . Cardioprotective properties and reduction of risk to develop type 2 diabetes mellitus by adiponectin are being extensively studied at present (Li et al., 2009; Hopkins et al., 2007; Wang et al., 2008) , and the mechanisms have been explained by the effect of adiponectin on size of lipoprotein particles, regardless of the degree of obesity or insulin resistance (Weiss et al., 2009) .
More and more studies are now appearing in the literature on the role of genetic factors in the pathogenesis of metabolic syndrome (Grundy, 2005; Terán-Garcia et al., 2007;  Vital capacity (ml) Fig. 3 . Relationship between vital capacity (ml) and BMI degrees (1) and waist circumference (2). Fig. 4 . Relationship between change in ECG (electrocardiography) and waist circumference (1) Glucose in the blood Fig. 5 . Relationship between glucose in the blood and BMI (1) and waist circumference (2).
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Garaulet Steingerger et al., 2009; Bruce et al., 2009) .
Thyroid hormones. Thyroid hormones -free thyroxine (FT4), thyroid-stimulating hormone (TSH) and free triiodothyronine (FT3) cause weight changes. Weight gain has been linked with subclinical thyroid disease, which is related both to insulin resistance (Brenta 2011 ) and increases in TSH and T3 (triiodothyronine) concentrations (Reinehr, 2012) .
The rise in TSH levels in students with I and II degree of obesity indicates the role of thyroid hormones in regulation of metabolism. In our study, thyroxine and TSH concentrations were closely related to ST-segment changes of the ECG. 
Correlation of ECG
2
Our study clearly showed correlation between arterial blood pressure and both BMI and waist circumference in students. The rise in DBP in students was also associated with increase of the hip circumference and age of onset of menarche. The blood glucose concentration was also closely associated with BMI and waist circumference. In contrast, an increase in adiponectin in women aged 18 to 25 years was associated with cardiovascular indicators (DBP and SBP, pulse frequency), but was not associated with an increase in BMI and waist circumference. Changes in thyroid function were related to the ECG ST-segment abnormalities. Thus, the main risk factors of metabolic syndrome and their relationships can already be observed in young women aged 18 to 25 years.
Increase of systolic and diastolic blood pressure, as well as increase in blood glucose concentration are closely associated with both BMI and waist circumference. These findings shoud be kept in mind when considering the importance of both factors in the pathogenesis of metabolic syndrome and arterial hypertension in young women. Changes in adiponectin and ECG are linked to an increase in waist circumference, and changes in thyroxin and TSH levels. An increase in diastolic blood pressure is related to student age at onset of menarche, indicating a possible role for genetic factors and the endocrine system in the pathogenesis of the matabolic syndrome.
